Phospholipid composition and levels are altered in Down syndrome brain.
Phospholipid composition (mol %) and levels (nmol/mg protein) were determined in postmortem frontal cortical and cerebellar gray matter from older Down Syndrome (DS) patients (age range 38-68 years) and from control subjects. Neither DS nor control tissue exhibited any age-dependent alteration in phospholipid composition or levels. Total phospholipid content was significantly reduced approximately 20% in DS frontal cortex and cerebellum relative to these regions in control tissue. Individual phospholipid levels were also reduced in DS frontal cortex and cerebellum, including a specific 37% decrease in phosphatidylinositol (PtdIns) and a nearly 35% decrease in ethanolamine plasmalogen. Because of the large decrease in phospholipid content in DS brain, the cholesterol/phospholipid ratio was calculated for each group. There was no significant difference in this ratio between groups, indicative of compensatory changes to keep the cholesterol/phospholipid ratio constant. Despite the large changes in DS brain phospholipid levels, significant changes in composition were limited to a 18% decrease in PtdIns mol % and a 22% increase in the mol % of sphingomyelin. These results suggest either a decrease in membrane phospholipids due to a loss of dendrites and dendritic spines, or a general defect in brain lipid metabolism in older DS subjects. The proportionally greater alterations in PtdIns and PlsEtn levels, indicate that the metabolism of these two phospholipids was affected to a greater extent than the other phospholipids. Further, because these changes are found in both the frontal cortical and cerebellar gray matter, they likely are related to the Down syndrome condition rather than to Alzheimer neuropathology.